
Pollutant
Averaging 

Time
Monitored 

Background
Modeled 

Maximum* Total
Continental's 

Impact

Sensitive Intermediate Resistant

SO 2 1-Hour 917 ----- ----- 73.08 5453.35107 5526.43107 18.73
3-Hour 786 2096 68 2259.4082 2327.4082 4.96
Annual ----- 18 ----- 4.7 40.46004 45.16004 4.61E-03

O 3 1-Hour 392 686 1078 ----- 176.4 176.4 N/A
4-Hour 196 294 686 ----- 176.4 176.4 N/A
8-Hour 118 294 588 ----- 176.4 176.4 N/A

NO 2 4-Hour 3760 9400 16920 65.8 68656.8594 68722.6594 2.91979
8-Hour 3760 7520 15040 65.8 39233.0117 39298.8117 1.86862

1-hr back 1 Month ----- 564 ----- 65.8 1736.17798 1801.97798 0.124
Annual ----- 94-188 ----- 7.71 770.76428 778.47428 0.06943

CO One Week* 1800000 ----- 18000000 387.6

H 2 S 4-Hour 28,000-84,000 ----- 560,000 ----- ----- ----- N/A

Ethylene 3-4 Hour ----- 47 ----- ----- ----- ----- N/A
24-Hour ----- 1.2 ----- ----- ----- ----- N/\

Fluorine 10 Days*** ----- 0.5-10 ----- ----- ----- ----- N/A

Beryllium Monthly* ----- 0.01 ----- 0* 5.16E-07 5.16E-07 N/A

Lead Quarterly ----- 1.5 ----- 0.15 5.89E-05 1.50E-01 N/A

*The Modeled Maximum Includes Interactive Source Impacts

Vegetation Sensitivity

Table 1 Continental Cement Company Hannibal, Missouri

Concentraions Based Upon Main Stack (Coal Mill & Preheater Stack Removed, Taller Main Stack)

Screening Concentrations for Exposure to Ambient Air Concentrations

Gaseous Pollutants--See Table 3.1



Pollutants Concentrations Exposure Continental's Impact

SO2 130.5 1 Hour 18.73
NO2 94 1 Hour 6.96712

SO2 783 1 Hour 18.73
O3 196 1 Hour 176.4

SO2 130.5 4 Hour 33.56
O3 98 4 Hour Not Available

SO2 365.4 6 Hour/Day 22.37
O3 98 6 Hour/Day Not Available

NO2 188 6 Hour/Day 37.62

Gaseous Pollutants--See Table 3.3

Table 2 Continental Cement Company-Hannibal, Missouri

Synergisms of Gaseous Pollutants (Plants)



Pollutant Soil Screening Level  Dietary Screening Level Tissue Screening Level
PPMw Including Background PPMw Continental Only Table 3.4 Including Background Continental Only Table 3.7 Table 3.4

Arsenic 2.87E+00 1.57E-03 3.00 4.02E-01 2.20E-04 3.00 0.25
Boron ----- ----- 0.50 ----- ----- ----- 11.00
Cadmium 4.13E+02 2.87E-04 2.50 4.42E+03 3.07E-03 15.00 3.00
Chromium 6.80E+01 1.83E-02 8.40 1.36E+00 3.67E-04 ----- 1.00
Cobalt ----- ----- ----- ----- ----- 1-3 19.00
Copper 6.94E-01 6.94E-01 40.00 3.26E-01 3.26E-01 20-30 0.73
Fluoride 1.06E+02 1.18E-01 400.00 3.19E+00 3.53E-03 100-300 310.00
Lead 4.30E+01 9.83E-03 1000.00 1.94E+01 4.42E-03 80-150 126.00
Manganese 2.79E+02 1.13E-01 2.50 1.84E+01 7.44E-03 500-5000 400.00
Mercury 3.15E-03 3.15E-03 455.00 6.31E-05 6.31E-05 ----- -----
Nickel 3.30E-06 3.30E-06 500.00 1.48E-07 1.48E-07 1000.00 60.00
Selenium 3.73E+01 2.62E-02 13.00 3.73E+01 2.62E-02 5-30 100.00
Vanadium ----- ----- 2.50 ----- ----- 10-500 -----
Zinc 4.13E+02 4.44E-02 ----- 2.64E+02 2.84E-02 500-1000 300.00
*Table 3.4 Screening Level Used Because A Dietary Level Was N/A
COMPARISONS TO TABLES OF PREVIOUSLY CALCULATED VALUES

Table 6 Continental Cement Company Hannibal, Missouri
Screen for Potential Adverse Impacts from Trace Elements

Deposition Concentration Tissue Concentration



Pollutant PLANT:SOIL RATIO
PPMw Including Background PPMw Continental Only Table 3.6 Including Background Continental Only

Arsenic 2.87E+00 1.57E-03 0.14 4.02E-01 2.20E-04
Boron ----- ----- 5.3 ----- -----
Cadmium 4.13E+02 2.87E-04 10.7 4.42E+03 3.07E-03
Chromium 6.80E+01 1.83E-02 0.02 1.36E+00 3.67E-04
Cobalt ----- ----- 0.11 ----- -----
Copper 6.94E-01 6.94E-01 0.47 3.26E-01 3.26E-01
Fluoride 1.06E+02 1.18E-01 0.03 3.19E+00 3.53E-03
Lead 4.30E+01 9.83E-03 0.45 1.94E+01 4.42E-03
Manganese 2.79E+02 1.13E-01 0.066 1.84E+01 7.44E-03
Mercury 3.15E-03 3.15E-03 0.02 6.31E-05 6.31E-05
Nickel 3.30E-06 3.30E-06 0.045 1.48E-07 1.48E-07
Selenium 3.73E+01 2.62E-02 1 3.73E+01 2.62E-02
Vanadium ----- ----- 0.01 ----- -----
Zinc 4.13E+02 4.44E-02 0.64 2.64E+02 2.84E-02
STEP 5 DETERMINES THE CONCENTRATION IN AERIAL PLANT PARTS (TISSUE CONCENTRATION) BASED ON DC IN SOIL AND ENDOGENOUS SOIL CONC
TISSUE CONCENTRATION (TC) = DC * CR (CONCENTRATION RATIO FROM TABLE 3.6)

Table 5 Continental Cement Company-Hannibal, Missouri

Potential Concentrations In Plant Tissue
Based On DC in Step 3 and Table 3.6

Deposition Concentration Tissue Concentration



Pollutant Constant Endogenous Soil Concentration
PPMw Including Background PPMw Continental Only Based on Table 3.5 Including Background Continental Only

Arsenic 2.87E+00 1.57E-03 100 6 47.80 0.03
Beryllium 8.69E-05 8.69E-05 100 6 0.00 0.00
Boron ----- ----- 100 10 ----- -----
Cadmium 4.13E+02 2.87E-04 100 0.06 688000.48 0.48
Chromium 6.80E+01 1.83E-02 100 100 67.96 0.02
Cobalt ----- ----- 100 8 ----- -----
Copper 6.94E-01 6.94E-01 100 20 3.47 3.47
Fluoride 1.06E+02 1.18E-01 100 200 53.09 0.06
Lead 4.30E+01 9.83E-03 100 10 430.10 0.10
Manganese 2.79E+02 1.13E-01 100 850 32.83 0.01
Mercury 3.15E-03 3.15E-03 100 2.01 0.16 0.16
Nickel 3.30E-06 3.30E-06 100 40 0.00 0.00
Selenium 3.73E+01 2.62E-02 100 0.5 7458.58 5.25
Vanadium ----- ----- 100 100 ----- -----
Zinc 4.13E+02 4.44E-02 100 50 825.69 0.09
% INCREASE=[(DC(PPMW) * 100)] \ [ENDOGENEOUS CONCENTRATION]
DC=DC FROM STEP 3
ENDOGENOUS SOIL CONCENTRATION = VALUES IN TABLE 3.5
10% Level of Concern

Deposition Concentration % Increase

Table 4 Continental Cement Company Hannibal, Missouri

Concentrations Based Upon Main Stack (Coal Mill and Preheater Stack Removed, Taller Main Stack)
Increase Over Endogenous Soil Concentration

Supportive Indicator for Step 6 Only, Not Used to Show Compliance



Pollutant Emission Rate Predicted Maximum
Background from 

Appendix C
Total 

Concentration Facility Lifetime Soil Depth Constant
Screening 

Concentration

(Lbs/Hour) Annual ( µµµµ g/m3) µµµµ g/m 3 µµµµ g/m 3
Years Default Cm PPMw Includes Background PPMw Continental's Impact PPMw

Arsenic 1.65E-03 5.48E-06 0.01 1.00E-02 40 3 21.5 2.87E+00 1.57E-03 3.00
Boron ----- ----- ----- ----- ----- ----- ----- ----- ----- 0.50
Cadmium 3.02E-04 1.00E-06 1.44 1.44E+00 40 3 21.5 4.13E+02 2.87E-04 2.50
Chromium 1.93E-02 6.40E-05 0.237 2.37E-01 40 3 21.5 6.80E+01 1.83E-02 8.40
Cobalt ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Copper 7.29E-01 2.42E-03 0* 2.42E-03 40 3 21.5 6.94E-01 6.94E-01 40.00
Fluoride 1.24E-01 4.11E-04 0.37 3.70E-01 40 3 21.5 1.06E+02 1.18E-01 400.00
Lead 1.03E-02 3.43E-05 0.15 1.50E-01 40 3 21.5 4.30E+01 9.83E-03 1000.00
Manganese 1.18E-01 3.93E-04 0.973 9.73E-01 40 3 21.5 2.79E+02 1.13E-01 2.50
Mercury 3.30E-03 1.10E-05 0* 1.10E-05 40 3 21.5 3.15E-03 3.15E-03 455.00
Nickel 3.47E-06 1.15E-08 0* 1.15E-08 40 3 21.5 3.30E-06 3.30E-06 500.00
Selenium 2.75E-02 9.15E-05 0.13 1.30E-01 40 3 21.5 3.73E+01 2.62E-02 13.00
Vanadium ----- ----- ----- ----- ----- ----- ----- ----- ----- 2.50
Zinc 4.67E-02 1.55E-04 1.44 1.44E+00 40 3 21.5 4.13E+02 4.44E-02 -----
*No Data Available in Appendix C of Soils, Plants & Animals 

Table 3 Continental Cement Company Hannibal, Missouri
Concentraions Based Upon Main Stack (Coal Mill & Preheater Stack Removed, Taller Main Stack)

Deposition of Trace Elements in Soil Concentrations--See Table 3.4

Deposition Concentration



Averaging Time
Concentration Exposure Range Concentration Exposure Range Concentration Exposure Range

2000
0.5-Hour N/A 11280 N/A 16920 N/A 16000
1-Hour 91.12 7520 91.12 13160 91.12 13000
2-Hour 51.59 5640 51.59 11180 51.59 11000
4-Hour 43.91 3760 43.91 9400 43.91 9000
8-Hour 29.35 3760 29.35 7520 29.35 8000

2001
0.5-Hour N/A 112280 N/A 16920 N/A 16000
1-Hour 131.91 7520 131.91 13160 131.91 13000
2-Hour 65.95 5640 65.95 11180 65.95 11000
4-Hour 52.08 3760 52.08 9400 52.08 9000
8-Hour 39.86 3760 39.86 7520 39.86 8000

2002
0.5-Hour N/A 112280 N/A 16920 N/A 16000
1-Hour 71.92 7520 71.92 13160 71.92 13000
2-Hour 60.42 5640 60.42 11180 60.42 11000
4-Hour 47.86 3760 47.86 9400 47.86 9000
8-Hour 28.23 3760 28.23 7520 28.23 8000

2003
0.5-Hour N/A 112280 N/A 16920 N/A 16000
1-Hour 65.39 7520 65.39 13160 65.39 13000
2-Hour 64.88 5640 64.88 11180 64.88 11000
4-Hour 41.06 3760 41.06 9400 41.06 9000
8-Hour 33.64 3760 33.64 7520 33.64 8000

2004
0.5-Hour N/A 112280 N/A 16920 N/A 16000
1-Hour 69.34 7520 69.34 13160 69.34 13000
2-Hour 65.2 5640 65.2 11180 65.2 11000
4-Hour 36.73 3760 36.73 9400 36.73 9000
8-Hour 29.97 3760 29.97 7520 29.97 8000

Year Averaging Time
Concentration Exposure Range Concentration Exposure Range

2000 4-Hour 43.91 188 28.29 261
2001 4-Hour 52.08 188 33.56 261
2002 4-Hour 47.86 188 30.84 261
2003 4-Hour 41.06 188 26.45 261
2004 4-Hour 36.73 188 23.67 261

Table 8 Continental Cement Hannibal, Missouri Screen for Adverse Impacts from Synergy Between NOx and SO2 

Emissions
NOx SOx*

Table 7 Continental Cement Company Hannibal, Missouri
 Screen for Adverse Impacts from NOx Emissions

Susceptible Intermediate Tolerant


